The aim of this study was to determine whether women with higher depressive symptoms differed from women with lower depressive symptoms on early weight-loss, eating behaviors and psychological profiles. Among a sample of 45 overweight/obese women who had undertaken a self-initiated weight-loss attempt, two groups were formed based on scores from the Beck Depression Inventory (BDI-II), one with lower depressive symptoms (BDI-II < 10; n = 21) and one with higher depressive symptoms (BDI ≥ 10; n = 24). Even if some women in the higher depressive symptom group did not reach the clinical cutoff for depression (BDI = 14), this group tended to lose less weight in the first two months of their weight-loss attempt and to show a more disturbed eating and psychological profile compared to the group with lower depressive symptoms. In addition, among women with higher depressive symptoms, eating and psychological variables were systematically related to one another whereas these variables were not related among the other group. Results highlight the relevance of considering the presence of depressive symptoms as a marker of clinical severity among the overweight/obese population, and suggest that the BDI-II could be an interesting screening instrument to identify this particular subgroup.
Introduction
Obesity jeopardizes public health worldwide [1] . Despite the numerous weight-loss programs available, prevalence rates of obesity and overweight relentlessly increase, which suggests that, as many as they are, current weight-loss programs do not succeed in reducing, or even stabilizing, the proportion of individuals who are overweight or obese. One potential explanation might be that most individuals are not able to achieve or maintain weight-loss recommendations in the long term. Individual characteristics could account for these difficulties to regulate body weight. In fact, overweight/obese individuals seem to form a particularly heterogeneous population divided into specific subgroups that can be characterized by distinctive psychological features [2] [3] [4] .
In particular, women suffer more from their weight problems than men and report more weight preoccupation and body dissatisfaction, regardless of their age, ethnic group, education level, and body mass index (BMI) [3, [5] [6] [7] . Women are also overrepresented in weight-loss programs, where 85 to 90% of participants are women [8] [9] [10] [11] . In weight-loss studies, obese women also show greater distress than men; for example, they generally show more depressive symptoms and are more likely to report repetitive and unsuccessful dieting in the past [12, 13] . These considerations suggest that women represent an at-risk subgroup of obese individuals.
Another subgroup of obese individuals that may present distinctive features leading to strenuous weight regulation is the one characterized by a higher level of depressive symptoms. Overweight/obese women seem to be more vulnerable to depressive symptoms when compared to overweight/obese men and to normal-weight women [14] . Yet, all obese women are not systematically characterized by depressive symptoms, and the correlation between obesity and depression is significant but weak. In fact, while some studies reported a positive association [15] [16] [17] [18] [19] [20] as well as a longitudinal bidirectional relationship between these two concepts [21] , other studies reported a weak or no association at all [3, 22, 23] . These findings may suggest that, while some overweight/obese women are asymptomatic, another subgroup of women does show depressive symptoms, which may interact with other factors affecting eating behaviors and weight-loss efforts. Recently, several research groups have observed the eating and the psychological differences between these two groups.
Werrij and her colleagues [24] studied this phenomenon among a sample of 166 women seeking treatment at a weight-loss center. Half of the sample was categorized as the higher depressive symptoms group, whereas the other half was identified as the lower depressive symptoms group on the basis of the Beck Depression Inventory score (median = 10). Women with higher depressive symptoms had higher weight, shape, and eating concerns as well as lower selfesteem. They also reported higher dietary restraint and greater binge eating. However, in this sample, women with higher depressive symptoms presented a higher BMI than the other women, which could account for the observed differences.
Subsequent studies have corroborated these results. Cluster analyses led to the identification of a higher negative affect group and a lower negative affect group among a sample of obese/overweight women from the community [25, 26] . Women with higher negative affect were younger and reported higher weight, shape and eating concerns, more binge eating, and lower self-esteem. Moreover, when exposed to negative mood induction, only women in the higher negative affect group presented disinhibited eating. These differences between the two groups could not be attributed to body weight, since groups had similar BMI.
Another study conducted among a sample of 156 overweight/obese weight-preoccupied women, involved in a Health-at-Every-Size program [27] replicated previous findings, and went further by showing that women with higher depressive symptoms presented some particular personality traits, notably high neuroticism and low agreeableness as well as problematic coping strategies, such as more emotionoriented and avoidance strategies, and less task-oriented strategies. Again, these differences could not be attributed to body weight since there was no difference in BMI between groups. However, in this study, numerous exclusion criteria were used to identify eligible participants (e.g., no eating disorders, stable weight for two months, no clinical depression, etc.), which may limit the representativeness of the sample. Thus, taken altogether, these results suggest that women who present higher depressive symptoms may exhibit distinctive features that could impede weight-loss efforts.
Other studies support the hypothesis that depressive symptoms could be related to less successful weight-loss outcomes [13, [28] [29] [30] [31] . Indeed, there is a significant, though weak, negative correlation between weight-loss and depressive symptoms (r = −0.15; P < 0.01) [13] . In the same order of idea, it has been shown that women with higher depressive symptoms are less likely to complete a weight-loss program or to succeed in losing weight . Fabricatore and his colleagues [29] suggested that demands which are inherent to weight-loss programs may be too challenging for women with significant depressive symptoms.
Up until now, no study has dichotomized women based on depressive symptoms to observe their weight-loss outcomes. Moreover, most weight-loss studies have been conducted using well-controlled, randomized protocols, and structured weight-loss programs. Yet, some authors suggest that outcomes from controlled studies using structured weight-loss programs may differ markedly from what happens to women who try to lose weight on their own. In fact, these women are likely to be less rigorous and to lose smaller amount of body weight [13, 32, 33] .
The study aimed at deepening the understanding of subgroups of overweight/obese women separated on the basis of depressive symptoms. Specifically, the objective of this study was to determine, in a naturalistic study, whether women with higher depressive symptoms differed from women with lower depressive symptoms on early weight-loss outcomes as well as on eating and psychological profiles, and to examine the links between all these variables among the different groups. We expected that higher depressive symptoms women would lose less weight compared to women with lower depressive symptoms and that they would present more problematic eating behaviors and less positive psychological features.
Method
2.1. Participants. Forty-five women who corresponded to inclusion criteria (being premenopausal, i.e., reporting a regular menstrual cycle for the last three months, having a BMI of 25 kg/m 2 or more, and having initiated a weight-loss attempt in the last week) completed baseline measures (questionnaires and physical measurements) (week 1). Thirty-six women came to the subsequent weighing visits (week 2 to week 8). Among women who dropped out of the study (n = 9), four moved away, two decided to stop for personal reasons and three could not be reached by the research team during the course of the study.
Women were aged between 21 and 56 years (M age = 37.6 ± 9.6). Twenty-four (53.3%) were in a relationship (married or in couple) while 21 (46.6%) were not (i.e., single, separated, or divorced). All women completed a high-school diploma, and 26 (57.3%) completed a university degree. At baseline, mean BMI was 30.58 ± 4.83 (M BMI for the lower depressive symptoms group = 31.05 ± 4.79; M BMI for the higher depressive symptoms group = 30.16 ± 4.93). All women had initiated a weight-loss attempt one week or less before the baseline visit. Weight-loss methods ranged from reducing portions or trying to exercise more by themselves (n = 29), enrolling in commercial weight-loss programs with strict eating rules such as Weight Watchers and Minçavi programs (n = 13), or reading self-help books (n = 3). There was no significant difference between groups concerning the methods that were used to lose weight (Pearson chisquares were not significant, P = 0.688 to 0.905). Only six women (13.3%) had never tried to lose weight before. Women had become preoccupied with their weight around the end of their adolescence or at the beginning of adulthood (M age of first preoccupations = 17.69 ± 7.71 years).
Procedure.
For recruitment, advertisements were placed in commercial weight-loss and fitness centers, as well as in different places on the Laval University campus. In addition, emails were sent to all students and staff of the university campus.
All participants were met at baseline (week 1), were told about the aims and procedures of the study, and were asked to read and sign the consent form approved by the ethics committee of the university. Subsequently, detailed questions regarding their current weight-loss attempt were asked. Participants were then measured and weighed. They were asked to complete self-reported questionnaires at baseline only. Participants came back once a week for the first six weeks (week 2 to 6), and once, two weeks later (week 8), to be weighed. Weekly weighing for the first six weeks was proposed in order to carefully monitor the early weightloss process as well as to improve women's motivation to participate in the study.
Measures

Physical Measurements.
Height and weight were measured and BMI was calculated based on standard procedures [34] .
Sociodemographic and Weight-Loss-Related Information.
Sociodemographic information such as age, education, and marital status was collected. Age at first weight concerns and first weight-loss attempt, number of previous weightloss attempts, and description of current weight-loss method were included in the sociodemographic questionnaire. [35] ), a 21-item questionnaire, was used to measure depressive symptoms. The BDI-II presents a good internal consistency (α = 0.92 in a nonpsychiatric population) and a good test-retest reliability (one week: r = 0.93) [35] . Severity of depressive symptoms increases with scores (0-13 = minimal symptoms; 14-19 = mild depression; 20-28 = moderate depression; 29 or more = severe depression).
Depressive Symptoms. The Beck Depression Inventory (BDI-II
Eating Behaviors.
The Three-Factor-Eating Questionnaire (TFEQ [36] ), a well-known 51-item questionnaire divided in three subscales (Cognitive dietary restraint, Disinhibition, and Susceptibility to hunger), was used to measure eating behaviors. The internal consistency is good for the three factors of the questionnaire (a = 0.92, 0.91, and 0.85) [36] . [37] ), a 24-item questionnaire, was used to evaluate six different types of motivation (intrinsic, integrated, identified, introjected, external motivation, and amotivation), based on the Self-Determination Theory of Deci and Ryan [38] . Reliability and validity of the GMS have been established by five independent studies [37] . The Regulation of Eating Behaviors Scale (REBS [39] ) was used to evaluate motivation to regulate eating behaviors specifically. The REBS internal consistency is good (a between 0.72 and 0.95 depending of the subscale [39] ).
Motivation. The Global Motivation Scale (GMS
Quality of Life.
The Impact of Weight on Quality of Life Questionnaire (IWQOL-Lite [40] ) is a 31-item questionnaire that measures quality of life related to weight. The IWQOL-Lite shows high internal consistency (α = 0.96 for total score) and satisfying convergent and discriminant validity [41] .
Body
Esteem. The Body-Esteem Scale (BES [42] ), a 23-item questionnaire used to measure the level of satisfaction of individuals toward their body image, is divided in three subscales: Appearance, Weight, and Attribution. Very high internal consistency coefficients (α = 0.92, 0.81, and 0.94) as well as good temporal stability have been demonstrated for each scale (α = 0.89, 0.92, and 0.83) [42] .
2.3.8. Self-Esteem. The Rosenberg Self-Esteem Scale (RSES [43] ) was used to measure self-esteem. The 10-item questionnaire measures the global self-concept and the feeling of personal worth. Internal consistency varies from 0.83 [44] to 0.99 [45] and test-retest reliability is 0.82 [46] .
2.3.9.
Personality. The Temperament and Character Inventory (TCI [47] ) was used to measure pathological and nonpathological dimensions of personality in terms of Temperament (Harm avoidance, Novelty seeking, Reward Dependence, and Persistence) and Character (Self-Determination, Cooperativeness, and Self-Transcendence). The TCI shows a good internal consistency (a > 0.80 depending of subscales) [48] .
Statistical Analyses.
First, descriptive analyses were computed for the whole sample. Means, standard deviations and Pearson's correlations between the different variables were computed with the SPSS software (version 13.0). As suggested by Werrij and her colleagues [24] , two groups of women were formed based on the BDI score (median = 10); a first group, with a BDI score of less than 10 (n = 21) and a second group, with a BDI score of 10 or more (n = 24). To test differences between groups, univariate analyses of variance were computed for the following dependent variables: baseline BMI, number of previous weight loss attempts, percentage of weight loss, and impact of weight on quality of life. Multivariate analyses of variance were computed for age variables (model 1 = current age, age at first weight concerns, age at first weight-loss attempt), eating behaviors (model 2 = cognitive dietary restraint, disinhibition, susceptibility to hunger), body-and self-esteem (model 3 = self-esteem, body esteem related to appearance, weight and attribution), personality (model 4 = novelty seeking, harm avoidance, reward dependence, persistence, self-determination, cooperativeness, self-transcendence), motivation to regulate eating behaviors (model 5 = intrinsic, integrated, identified, introjected, external motivation and amotivation), and global motivation (model 6 = intrinsic, identified, introjected, external motivation, and amotivation). Bonferroni correction was used to correct for the number of comparisons, (α = 0.05/10 tests = 0.005), meaning that results were considered significant if P < 0.005. Effect sizes (Cohen's d) were also calculated; an effect size of 0.3 was considered a small effect, 0.5, a medium effect, and 0.8, a large effect [49] . The number of previous weight-loss attempts was logged 10 transformed to correct for skewness.
Results
Means and standard deviations for each group (higher versus lower depressive symptoms) concerning age-, weight˜, and eating-related variables, as well as psychological and motivational variables are presented, respectively, in Tables  1, 2 , and 3. The mean BDI score for the overall sample was 11.29 ± 1.58. For the lower depressive symptoms group, the mean BDI was 3.62 ± 0.58, ranging from 0 to 8, whereas for the higher depressive symptoms group, the mean BDI was 18 ± 2 ranging from 10 to 50. In accordance, even though this group's mean score was above the clinical cut-off of 14 for mild depression, some women of this group did not reach this clinical cut-off (score between 10-13; n = 12), meaning that the group cannot be labelled as "depressed." Among other women belonging to the high depressive symptoms group, four presented mild depression (score between 14 and 19), five reported moderate depression (score between 20 and 28), and three were severely depressed (score over 29). First, participants from both groups did not differ regarding baseline BMI, F(1, 43) = 0.37, P = 0.548, meaning that differences between groups cannot be attributed to body weight. Second, women tended to be different on age variables, F(1, 43) = 3.16, P = 0.037. Women with higher depressive symptoms tended to be younger, F(1, 43) = 4.07, P = 0.050, to report having made their first weight-loss attempt earlier, F(1, 38) = 8.20, P = 0.007, and having started earlier to be preoccupied with their weight F(1, 38) = 7.25, P = 0.011, compared to women presenting lower depressive symptoms. Even though these differences were not significant with the Bonferroni correction, effect sizes were 0.67, 0.89, and 0.87, which correspond to moderate to large effects. In addition, women' current age was significantly related to their age at first weight concerns, r = 0.33, P = 0.035, which means that the younger women started to be preoccupied with their weight, the younger they were when they enrolled in the study. In addition, age at first weight concerns and age at first weight-loss attempt were strongly related for both groups (lower depressive symptoms group, r = 0.73, P = 0.001; higher depressive symptoms group, r = 0.86, P < 0.001), which means that being preoccupied earlier with body weight was related to an early weight loss attempt.
Results also showed that, following a two-month selfinitiated weight-loss attempt, women with higher depressive symptoms tended to lose less weight than the other women, F(1, 34) = 5.41, P = 0.026. Even though the difference was not significant after the Bonferroni correction, the effect size was 0.77, which is a moderate effect. However, women with higher depressive symptoms did not differ regarding the number of previous weight-loss attempts, F(1, 38) = 0.79, P = 0.380.
Women with higher depressive symptoms also showed significantly more problematic eating behaviors, F(1, 43) = 8.71, P < 0.001, with higher scores on disinhibition, F(1, 43) = 11.17, P = 0.002, and susceptibility to hunger, F(1, 43) = 25.84, P < 0.001. Effect sizes for eating behaviors were large, respectively, of 0.99 and 1.52. From a psychological standpoint, women with higher depressive symptoms tended to report a significantly more negative selfperception, F(1, 43) = 4.25, P = 0.006, with lower scores regarding self-esteem (RSEQ), F(1, 43) = 16.80, P < 0.001, body esteem (BES) related to appearance, F(1, 43) = 9.27, P = 0.004, and body esteem related to body weight, F(1, 43) = 9.44, P = 0.004. Effect sizes for these differences were, respectively, of 1.24 (Self-esteem), 0.91 (Body esteemappearance), 0.92 (Body esteem-weight), which correspond to large effects. They also tended to present lower quality of life (IWQL-Q), F(1, 43) = 7.11, P = 0.011. Even though this difference was not significant with the Bonferroni correction, the effect size was 0.81, which corresponds to a large effect.
Concerning personality, significant differences between groups were observed, F(1, 43) = 6.05, P < 0.001, women with higher depressive symptoms reporting significantly lower Self-Determination, F(1, 43) = 31.08, P < 0.001, and Cooperativeness, F(1, 43) = 14.38, P < 0.001, on the TCI, which means that women with higher depressive symptoms reported being less confident in their power to influence their own life and less prone to accept and understand others, and to be empathic and altruistic. Effect sizes for these differences were, respectively, of 1.71 and 1.16, which correspond to large effects.
In general, results showed that there was no significant difference concerning global motivation, F(1, 43) = 1.47, P = 0.229, and marginally significant differences between groups regarding motivation to regulate eating behaviors (REBS), F(1, 43) = 2.12, P = 0.074. Women with higher depressive symptoms tended to show more introjected motivation to regulate their eating behaviors than women with lower depressive symptoms, F(2, 30) = 4.98, P = 0.031, meaning that they may put on themselves some pressure to adopt particular eating behaviors in order to avoid feeling guilty and ashamed. Women with higher depressive symptoms also tended to report more amotivation, F(1, 43) = 5.08, P = 0.029, which suggests that they may feel a lack of control over their own eating behaviors. These women also tended to report lower integrated motivation, F(1, 43) = 7.03, P = 0.011, meaning that they may engage in eating behaviors without having integrated the importance and value of these behaviors. Effect sizes for these differences were, respectively, of 0.68, 0.69, and 0.79, which correspond to moderate effects.
Finally, correlational analyses were computed separately for each group (Table 4) . In general, in the higher depressive symptoms group, variables were more closely associated with one another than in the lower depressive symptoms group. For example, among women with higher depressive symptoms, self-esteem, body esteem related to weight, body esteem related to appearance, quality of life, and susceptibility to hunger were systematically related to depressive symptoms and correlated to one another, whereas these associations were clearly not significant among the lower depressive symptoms group. Likewise, among women with higher depressive symptoms, Self-Determination (the feeling to have an influence on one's life) was strongly related to disinhibition, susceptibility to hunger, self-esteem, and Table 4 : Correlation matrix for each group between depressive symptoms, eating behaviors, body esteem, self-esteem, quality of life, self-determination, and motivation to regulate eating behaviors. body esteem related to weight and appearance as well as to quality of life, whereas these associations were again not significant among women who are less symptomatic. As demonstrated in Table 4 , several other associations followed the same pattern.
Discussion
The objective of the present study was to compare two groups of overweight/obese women formed on the basis of depressive symptoms on initial weight-loss outcomes as well as on eating and psychological profiles. Several results from the present study confirmed what has been previously found [25, 26] . Women with higher depressive symptoms were more prone to lose control over eating (disinhibition), were more inclined to eat in the presence of perceptions or feelings of hunger (susceptibility to hunger), reported a lower general feeling of self-worth (self-esteem), were less satisfied with their appearance and their weight (body esteem), and presented a lower quality of life related to weight [24, 26, 27] and thus, despite the fact that they did not differ with regard to body weight compared to women with lower depressive symptoms. For women with higher depressive symptoms, other factors, besides body weight, may influence body esteem and quality of life; among this group, quality of life and body esteem related to weight were both significantly associated with depressive symptoms and disinhibition, which suggests that negative affect toward one's self and disinhibited eating associated to a feeling of loss of control could hinder body esteem and perceived quality of life, regardless of weight.
Results also suggested that, compared to women with lower depressive symptoms, those with higher depressive symptoms were younger, have been concerned earlier by their weight (i.e., from the age of 14 for women with higher depressive symptoms and from the age of 21 for women with lower depressive symptoms), and have undertook weightloss attempts earlier (i.e., almost seven years before, from the age of 17). In accordance, for the overall sample, current age was related to the age at first weight concerns and to the age of the first weight-loss attempt, which could explain why other studies have also found a younger age among participants from the higher depressive symptoms group. However, groups did not significantly differ regarding the number of previous weight-loss attempts, as was evidenced in previous studies [50] . This could be attributable to the small sample size and the fact that most women from both groups had undertaken many weight-loss attempts at the time of their participation in the study.
In addition, women with higher depressive symptoms tended to lose less weight than women from the other group during the two first months of a naturalistic weight-loss attempt. To our knowledge, this is the first study that examined whether subgroups separated on the basis of depressive symptoms could differ on weight-loss outcomes following a self-initiated weight-loss process. In the literature, it is suggested that depressive symptoms, even if of subclinical severity, may negatively influence weight loss [12, [28] [29] [30] [31] 51 ], but up until now, no study had yet documented this issue. Since it is well established that early weight loss is a significant predictor of long-term weight loss [30] , we may hypothesize that women from our higher depressive symptoms group may experience more difficulties in the long-term pursuit of their weight lost. In fact, their initial failure may portend their long-term failure.
One potential explanation for this difference in terms of early weight loss is that, among women with higher depressive symptoms, all variables such as eating behaviors, self-esteem, body esteem, and quality of life were closely related to one another, whereas it was not the case among less depressed women. Results suggest that among women with higher depressive symptoms, these variables interacted to form a negative spiral, which worsens the overall picture and creates a vicious circle of distress and negative self-perception that may subsequently hinder weight-loss efforts.
In addition, women with higher depressive symptoms tended to endorse less integrated motivation, more introjected motivation, and more amotivation to regulate their eating behaviors. According to Pelletier, Dion, and colleagues [39] , individuals who present these types of extrinsic motivation are more likely to endorse sociocultural pressure towards thinness and to show more problematic eating behaviors and more psychological distress than individuals presenting more intrinsic motivation types. Our results are coherent with Pelletier and colleagues' work [39] , since among women with higher depressive symptoms, the adoption of a more extrinsic motivation was related to more psychological distress, a lower self-esteem, more problematic eating behaviors (i.e., more disinhibition, more susceptibility to hunger), and a lower quality of life. Previous unsuccessful weight-loss attempts may have convinced these women that their efforts to regulate their eating behaviors had no influence on their life, or that results were depending on external forces not under their control, which would reinforce the extrinsic motivation.
Finally, it seems that Self-Determination, a personality trait, plays a central role in the psychological profile of overweight/obese women with higher depressive symptoms. Indeed, among these women, Self-Determination was linked to the majority of studied variables (depressive symptoms, disinhibition, susceptibility to hunger, self-esteem, body esteem, quality of life), whereas these links were not significant among women with lower depressive symptoms (except the link between Self-Determination and depressive symptoms). These results suggest that the incapacity to set goals for oneself and to take proper actions to achieve these goals, as well as the feeling of having no control over one's life, is crucial among women with higher depressive symptoms. It is also interesting to interpret this result in view of results regarding motivation. Indeed, it might be that since women with higher depressive symptoms are less competent in setting goals for themselves and have less confidence in their capacity to influence their life, they rely more on external sources than on their personal resources to motivate themselves. Besides, Self-Determination was negatively linked to introjected and external motivation to regulate eating behaviors. These women who reported being less effective (Self-Determination) and presented a more extrinsic motivation also reported more negative self-esteem and body esteem, as well as a feeling of lacking control over eating (disinhibition and susceptibility to hunger), which could impede weight-loss attempts. In the end, the repetitive failures to lose weight might exacerbate the feelings of helplessness and negative self-perception that were already present. Figure 1 represents a model of the links between Self-Determination, motivation, self-perception, eating behaviors, and weight loss. Future studies will be needed to test this model in a larger sample. However, this study also has important limitations. First, the sample size was relatively small, and after Bonferroni correction, most differences did not reach statistical significance. Yet, for the majority of these differences, effect sizes were moderate or large, suggesting that substantial differences existed between groups and could be evidenced in larger samples. Additional differences could also be evidenced with a larger sample. For example, an a posteriori power analysis revealed that both groups should have been formed of at least 40 participants in order to detect significant differences concerning motivation to regulate eating behaviors. Second, ecological validity was favoured in the present study, which means that internal validity was reduced in comparison to more controlled experimental designs. Since weight-loss methods were well diversified, the efficacy of the efforts undertaken by participants could not be measured, and their adherence to recommendations was not taken into account. Finally, according to the design of the study, it is not possible to infer causal relationships between studied variables. Future studies should explore the temporal links between these variables.
In conclusion, the presence of depressive symptoms, even if they are not clinically significant, is clearly an important marker of severity regarding several eating and psychological variables among overweight/obese women. The Beck Depression Inventory seems to be useful to identify this group of women who are more vulnerable to experience difficulties during weight-loss process.
